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一、中文摘要：























This study presents a task to attack the 
fundamentals and technologies involved in
microfiltration of hard to filter slurries. 
PMMA submicron particles were suspended 
in polyacrylamide (PAA) aqueous solution to 
prepare highly viscous slurry. The effect of 
operating conditions, such as the cross-flow 
velocity and polymer concentration, on the 
performance of cross-flow microfiltration 
and the rejection of polymeric molecules are 
discussed. It can be found that the 
concentration of polymer in the filtrate is 
quite different to that in the suspension. It is 
because the filter cake formed by PMMA 
particles will catch and reject most polymeric 
molecules. Based on the deep-bed filtration 
theory, a screen parameter is estimated using 
experimental data. The rejection of 
polymeric molecules can then be related to 
the thickness or the mass of the filter cake. 
The cake formation in the cross-flow 
microfiltration is simulated based on the 
force analysis and polymer adsorption. An 
increase in the cross-flow velocity or the 
PAA concentration causes the cake mass as 
well as the rejection of PAA molecules to 
increase.
Keywords：cross-flow microfiltration, highly 
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可迴歸出一關係式為 (Hwang and Lu, 
1997)：
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Fig.1   A schematic diagram of cross-flow filtration 
system.



















DP = 50 kPa
PMMA 0.4 mm
0.1wt% PMMA 
Us = 0.1 m/s
Us = 0.2 m/s
Us = 0.3 m/s
Fig.2 Effects of polymeric concentration and 
cross-flow velocity on the pseudo-steady flux 
under DP=50 kPa.















Dp=50kPa, Us =  0.1 m/s
Dp=50kPa, Us =  0.2 m/s
Dp=50kPa, Us =  0.3 m/s
Dp=100kPa, Us =  0.1 m/s
Dp=100kPa, Us =  0.2 m/s
Dp=100kPa, Us =  0.3 m/s
Fig.3 Effects of polymer concentration and cross-flow 
velocity on the average porosity of cake.






























Fig.4 Average specific resistance of cake under 
various operating conditions.












DP = 50 kPa
PMMA 0.4 mm
0.1wt% PMMA 
C0 =  500 ppm
C0 =  1000 ppm
C0 =  1500 ppm
Fig.5 Effects of cross-flow velocity and polymer 










1500 ppm:Y = -844.677 * X + 0.00974294
1000 ppm: Y = -849.489 * X + 0.0222579
500 ppm: Y = -813.89 * X + 0.0949381
ln(C/C0)= -y * dc
Fig.6 Relationship between C/Co and the thickness of 
cake under three polymer concentrations.






















Fig. 7 The effective diameters of particles under 
various operating conditions.





















Fig.8 The time course of cake mass during cross-flow 
filtration under various polymer 
concentrations.
